A

Y _--?;.pai!V! EE‘Jb Eﬂﬁﬂé
ja-pang P - W %

-




INTRODUCTION

® STUDY AREA

® OBJECTIVES

® TASK SUMMARY
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|. Study Resources

e References

e Aerial Photography
e Maps

e Survey Data

¢ Hydrologic Data
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lll. River Classification

® Rosgen Level 1 Stream Typing
e Habitat Characterization




Cross-section| Bankfull gl Width/Dept LTI (708 Prone Entrenchment Uy Valley SLIC] Channel ) . Channel | Channel Stream
River Mie) | width (i | M | hRatp | Dokl fAreaWidth j oo | Sutace | ongtn | S Lengtn | STUOSW | Sope oo | Material| ST Type Date
Depth (ft) Depth (ft) (ft) Elev. (ft) Lengths

67 326.3 21.0 15.54 40 465.9 1.4 142 5,279 0.0023 Shallow/Wide C Oct. 2002
66 172.9 3.0 57.63 6 402.1 2.3 130 4,752 0.0011 Shallow/Wide C Oct. 2002
65 207.8 2.5 83.14 5 258.2 1.2 125 2,110 0.0009 Shallow/Wide c Oct. 2002
64* 281.6 5.5 51.19 11 578.1 2.1 123 11944 | 17422 | 5,282 1.46 0.0009 Shallow/Wide C Oct. 2002
63 272.3 4.5 60.51 9 350.7 1.3 118 5,280 0.0000 Shallow/Wide F Oct. 2002
62 744.5 11.5 64.74 23 15557.4 20.9 118 5,278 0.0008 Shallow/Wide F Oct. 2002
61 275.5 1.0 275.48 2 291.6 1.1 114 5,279 0.0017 Shallow/Wide F Oct. 2002
60 312.4 2.0 156.20 4 361.2 1.2 105 5,279 0.0006 Shallow/Wide F Oct. 2002
59 446.8 3.0 148.94 6 477.0 1.1 102 5,280 0.0008 Shallow/Wide F Oct. 2002
58 157.4 1.5 104.95 3 173.3 1.1 98 5,280 0.0002 Shallow/Wide F Oct. 2002
57 361.6 4.0 90.39 8 898.1 2.5 97 5,277 0.0009 Shallow/Wide F Oct. 2002
56 645.4 2.7 239.05 7 703.6 1.1 92 5,279 0.0013 Shallow/Wide F Oct. 2002
55 429.7 1.0 429.66 2 4771 1.1 85 5,281 0.0009 Shallow/Wide F Oct. 2002
54 329.6 3.5 94.17 7 379.1 1.1 80 5,280 0.0004 Shallow/Wide F Oct. 2002
53 439.1 6.0 73.19 12 740.4 1.7 78 5,278 0.0009 Shallow/Wide F Oct. 2002
52 252.6 4.0 63.15 8 741.0 2.9 73 5,280 0.0004 Shallow/Wide F Oct. 2002
51 499.6 7.0 71.37 14 694.4 1.4 71 5,279 0.0008 Shallow/Wide F Oct. 2002
50 363.9 6.0 60.66 12 521.2 1.4 67 5,279 0.0000 Shallow/Wide F Oct. 2002
49 219.0 4.5 48.67 9 1249.9 5.7 67 5,280 0.0004 Shallow/Wide F Oct. 2002
48 439.3 5.0 87.86 10 543.0 1.2 65 5,279 0.0009 Shallow/Wide F Oct. 2002
47 408.9 4.5 90.87 9 455.0 1.1 60 5,279 0.0006 Shallow/Wide F Oct. 2002
46 630.5 3.5 180.13 7 668.8 1.1 57 5,276 0.0006 Shallow/Wide F Oct. 2002
45 425.9 4.0 106.47 8 674.9 1.6 54 5,268 0.0006 Shallow/Wide F Oct. 2002
44 318.4 5.5 57.88 11 415.1 1.3 51 5,277 0.0002 Shallow/Wide F Oct. 2002
43 292.1 6.5 44.94 13 382.9 1.3 50 5,277 0.0004 Shallow/Wide F Oct. 2002
42 357.1 3.0 119.02 6 398.9 1.1 48 5,275 0.0002 Shallow/Wide F Oct. 2002
41 262.8 4.0 65.70 8 318.8 1.2 47 5,274 0.0002 Shallow/Wide F Oct. 2002
40 387.5 7.0 55.36 14 1435.3 3.7 46 5,278 0.0000 Shallow/Wide F Oct. 2002
39 208.0 4.5 46.22 9 2354 1.1 46 5,278 0.0000 Shallow/Wide F Oct. 2002
38 246.4 2.5 98.56 5 269.2 1.1 46 5,274 0.0002 Shallow/Wide F Oct. 2002
37 340.0 8.5 40.00 17 4636.5 13.6 45 5,278 0.0011 Shallow/Wide F Oct. 2002
36 349.2 2.5 139.66 5 365.5 1.0 39 5,026 0.0002 Shallow/Wide F Oct. 2002
35 351.5 3.0 117.15 6 431.7 1.2 38 5,281 0.0006 Shallow/Wide F Oct. 2002
34 197.0 10.0 19.70 20 5498.4 27.9 35 5,277 0.0000 Shallow/Wide F Oct. 2002
Shallow/Wide F Oct. 2002

Shallow/Wide F Oct. 2002

Shallow/Wide F Oct. 2002

Shallow/Wide F Oct. 2002

Shallow/Wide F Oct. 2002

Shallow/Wide F Oct. 2002

. . 4 . . . Shallow/Wide F Oct. 2002

27** 543.6 5.5 98.84 11 553.8 1.0 30 4,878 0.0000 Shallow/Wide F Oct. 2002
26 8.0 80.90 16 1765.5 2.7 30 0.0000 F Oct. 2002

Shallow/Wide
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IV. Spawning Riffle Mapping

e 1982 in GIS
® 1996 in rough draft
e 2001 off aerials




V. Historic Cross-sections

® 1909 Army Debris Commission
® 1965 DWR - scattered soundings

e 1971 USGS - 71 x/s between Oroville
and Honcut Creek

e 1982 DWR Spawning Gravel Study —
x/s at all major riffles

e 1996 IFIM Study — 34 x/s
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-Aleck Riffle- IFIM Cross- -
sectional Changes;
1992, 1997, 2003

Diill Hole Location

51t Contour Lines

1 f£ Contour Lines

AN

]

~——— Y/ 1. Cross-section and seismic lines
placed by DWRND Geology section.
/ / 2. Drill hokes placed by DWRND
Geology and Engineering sections.
3. Proposed Diversion Alignments

placed by DWRND Engineering
section.

5. Elevations based on 100 ft. benchmark.
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V1. Monitor Cross-sections

e 3 proposed in Low Flow; 3 in High
Flow

e Gaging station locations

e also coordinate with environmental

no specific monitoring because low
flows

e radio-tagged rocks
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VII. Sample Sediments

® general observations with habitat
typing

¢ also 20 locations bulk sampled in
1982, 1996, 2003

¢ 130 Wolman counts in 1982 — many
currently being resampled
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DATE: A0ME02, 1:00 pm R 667 BEACH:  Low-fow SAMPLE CODE: WS - 102

PROJECT: FERC Feather Raver SP-52 LOCATICN: Hatchery Riffie
SAMPLING CREW: Dave Forwalter, Glen Gordon, Clint Andreason
COMMEMNTS: Adjacent o WE1-J zampling location

CRIDSZE  HORIZ. 50 feel GPSCOOMS  Norhing 2314404 9
el mensions) VERT 50 fool [Zone ® NAD 3] Faslng. 66073724 —| T~

rorh arw slraarnl By

Walman Sampling Raw Data (millimetsrs
10 15 20 25 30 35 40 45 50 55 60 65 70 F3 B0 8B5 90 95 100

Wolman
Sampling

69 | 156
214 [ 112 ] 85 | 132 | 204 150 ] 45 | 156 | 232 | 94 | 149 | a0
145 | 108 | 28 | 256 ) 113 | 202 ) 75 § 1965 | &9 an TE | 124
05 | 172 | &1 | 182 ] 107 ] 200 ] A4 | 4% | 10| 178 | &0 | 107
28 |157 | ™9 | 193 | 26D | 265 | 223 20| 48 | 143 ) 5% | S8
205 | 215 | 112 70 | 193|215 ] o0 § 145 73 | zen | 215 | 54
298 | 250 ) 32 13 | 85 | 152 | 1634140 T3 | 12% | 162 | 92

Field Data
Sheet

178 [ 51 | 978 | 133 ) 235 ] 101 ] 65 § 190 G| 10a
48 (167 | 236 | 180] 263 VO | 1000 160] 40 | 178 33 | €8
182 | 82
1200 | 204

[ 1= not sampled = surface sample = underwater sample |- bedrock
for sitting in water)
= GPS reference point ———— = tape bassline(s)
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VIII. Project Effects

¢ |[HA analysis In progress to quantify
hydraulic effects

e 1982, 1996 DWR studies concluded
armouring and coarsening of
sediments downstream of dam

e Current study verifying this




IX. Bank Erosion Monitoring

e River meander history from aerials
shows general erosion patterns

e WET listed 40 potential erosion sites
from RM 44.2 to RM 60.3

e Will monitor about 10 of these

e Three sites at Herringer Riffle
surveyed last Fall
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Feather River- High Flow Reach - Bank Erosion; Site
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X. Sediment Transport Modeling

o FLUVIAL-12
e Data Inputs
e Data Outputs




10-21-02:

Data Input Requirements for the Fluvial-

ﬂm-'lm[_).lﬂ_ASEiS

12 Sed ime.;grt Tuﬁaﬂf;%m't Model

5 DATA SETS
MODEL 1N Low Flew Reach, RM &7 High Flow Reach, S St ' 2 b 3 = =
g ol {Haleh ary] te AV 59 RM 45 (Honcut Crask) "".f'-"::’w"‘".-!'_”-" H"‘g::”:::é".‘“ | Low Flow Hatchury to Tharmamey M1 “""“""'“‘»:;'."“-m““"
{Thiermalige?) ‘te RM 28 {Thermalito} = ¢ i = -
[
DISCHARGE RECORDS
—_—
COES hourky fliow dats for "DE.IL ;Q:Mnlﬁll:l‘::::[ﬁr) CLES hourty flow data for gaging | COES hourly flow dala far gagng | SDEC haurdy flow dals for gaging | CCES hourly flow darla for gaging
Crmity Flow Ruscords gaging salion & 11407000 'a?adgne?:nn Eaml 1':._.':' | slztion # 11407000 station #1407 160 stalion & 11407000 siation 11407160
(el diversan dant), 1301-1985 |i‘:ublh A game ||-u-x:| [l divarsion dam]; 19651534 et Grdlay Bridge) 1364-1338 (&t diversion dam]; 1597-2002 (5 Sridlay Bricdga) 1997153,
COEC haurty shaga data Tar
GOEC howrty slaga dala far gaging shation ¥ 11407000 CDEC houry stage dal a for CDEC hourly slage dala for COEC heurky slage dala 1or gagng | COEC houry staga data tor gagng
Elags racords gaging Aalion # 11407000 | {at deversion dam); 1801-18E6 gaging slation # 114 07 000 gagny salion #1 1407160 stalion & 11407000 slation # 11407160
ot divergan dam); 19011986 iboth resches haves cams [ d nwsrsion d am); 6] G {at Gridley Brdge) 1964.1936 [at diversion dami|; 19372002 [at Eridbey Hridge) 18671838,
slags)
IfivH Glebal = generaling  [WWH Global ig gensrating HECMWH Glabal ig genarating HEC-3] MWH Glabal g geraraling HEC-2| MWH Globsd 18 genaraling HEC-2 | MWH Gahal s genarating HEC-2 D
Flaod Hydrograph Recards HEC-2 compatibls hydragraphs| 2 compalible hypdrographs for | compatbls hydrographs for =l campatile hydrographs for all compatble hydrographs far sl campalible hydragraphs for all '
fof all avanls = SO00 s all avanls = SO0 s avents = SO0 s avanls = SO0 olg avents = SN0 olg avents = SO0K) ofg
CAWE 1397 O repord "Lower Feathier
. . River Yaler JQualty''; also OF G's | CWR 1970 repart 'L ower Feather MO Weaiar Cualty daia MO Watar Combly deta
f 7 b ¥
Wabsr Tamperahurs MOWister Cuslity daia HO-rater Qual ty data 1574 report - 'Temparaiurss on River Water Caaliy' {sampling dations #'5 21-27) |samplng slations s 2722, 4]
iha Feather River al Crovlie®
CRESS-SECTICNS AND PROFILES
CAvR ARES 4ol contour map | DR 1365 SHod contour map
, [EXCEPT for undepsatertl). 15 | (EXGEPT for underwaler 1], 16
1:;,:?, F:gnci:&:r::n?z If‘,_r:;f E:;tﬁl;t:wwn: E cross-sedions aooss loodplan | ooss-sechons across lecdplain [ LEACE 1937 24cot contour map. 48| LEEACE 1957 oot conbour map.
Tmtgam-.a al chanral and Noadplain (orss-saclions] foien P T ey [wilh ssundinga in channall iwith soundings in channal] ILMHET crasg-sadions s 125 LMET cross-saclions adaes
oss-sacliors scross flesd- | cross-seclions ssrass Floed - 2 = N ot :
plain [seundiigs in charnsly plaln tecundings In channaly replicals 1909 work. Also 1971 replicabs 1908 waorks, Alsa 1971 flocdpdain (bstbymeirg N channal]. | Aosdpl ain [bathymeEieg in channs|
UBGEE cross-gaclions [T1], 1962 | USGE crozg-sscdions (T1]; 1592
R ros-gections [aboat 1007 OWR Gress-secions (abodt 1005
1808 longriudnal ihatesg 1203 longitudirel thebweg
Profile and slope of the channe profile; hislone US3ES fopes profile; histone USSR bopos e Imgll.rlflcnflllhaueg prfile; 1965'“7?:;':“'““ profile; USACE 18587 2fod contour map. |LISACE 12897 Pioct conlour map
[zt Stale Library) {al Elate Librangd LEst=5 apee ISGE bopas
BED MATERIAL DATA
Szl operalions ¥ Ereve| operalions? DR 1862 = 10 samples; CWWR: 1982 = 10 samplas; ML
Bulk gamiple dala [sza fractions] Dreclaing ples? Dredging pikea? 1956 = 10 sl s 1998 = 10 gamipdes, I o cereesss. In progreas i}
Lprirer gamplas? Liprwar samples™ alzn LEGE sampding aled USES sampding Bar
GECMIRPHIC DATA
genkgic map; enngis frap; gealogic map, gealogic map, [
Bank Eradibiily changesin historis changes in histens chang=s in hislaric changes in b sloric geclegs map; fisld swsusdion geclagic map fisld suslustion
charnel canlerd nes cranne cerler-linee chanrel cenilerdines channa canlerlines
Ay Cxbris Cammigaion A Dabrts Commission > : : 4 = = g
Bank Prolation 415 2t conbanrmap 1508 2k cantour map DR 1985 Sdoat conteurmap | CWR 19ES S0l contaur map LEAGE 1997 aerial predography | UBACE 15997 asral phatography
mmokile Bad Araas Feokgic map gecioaic map gealogic map geakigic map g=olagic msp g=alogic map
ML
Lo DR 15682 = 42 sarmsles; DOWA: 1952 = 106 samples ;
5 7 7 . [
Ead Burlace Compoekion T T 1906 = 10 samplas {806 = 10 sarnples In parosanesss. In progress. '.:l'a.':
COWR wead | and aliger dala; OV weall and aliger dala; = - g g
3 O wall and auger data; 1365 | OWR wal and augardata; 1985 | DWER wal and auger d ata; 1357 CnF weall and auger data, 1997
Thickness of Erodide Bed Layar 103 I':'"?;::jm;: profile of 10 Inng:::llu;at:pr-:hl-:c o kangtudinal prodile of thahweg lpngiludinal prodile of thahweg engiudnal prodile of thahwen longiudinal profile of 1h ahweg
i W
Specilic Grawly samples mrnplc& samples samples
re of DUAF 1968 E-loal canbaur map USAZE 1957 2-faol conbaur map LEACE 1957 2-4cat conbour map
Manning's Coefficient of Roughness ==rial pholos aena pholos EaFia) P Berlal BNk ce) Barial pToae,
grawsl sarpla anaki arawal gampla analy gk gravel garrple analvsis, sile reniew | gravel sarmpla analves, site revisw




Fluvial-12 Calibration

e tried Level 3 but inadequate initial
condition data

e how Level 1 instead (common approach)
for Low Flow Reach

e uses current channel configuration,
compare with USGS, IFIM x/s

e post-Dam hydrographs
e sediment characterized with sampling

e bank erodibility with historic meanders
and specific bank erosion monitoring

ie. = data from rest of SP-G2!




Section 59.28
Changes during flow series

Flu\{Eial- 12 Output: Change in Bed Elevation

lev.,
140

135 = S
W =7 Initial bed —— Bed after 10 yrs.

130 7= —=— Beg afier 42 yrs.

110 =~ - -

95 | — o | —t
1300 1400 1500 1600 1700 1800 1800 2000 2100 2200
Siation (looking downstream) ft



Feather River
Spatial Variations in Sediment Size
During flow series

Fluvial-12 Output: Change in D50 Gravel Diameter

D50, mam
200 -
1["} L l Initia] Mter 32 years et rw i imeas e ; ........................ r ..................... ..... et Tr
160 ; ' |
140
—=120
100
80 1.
20
0 I | i I i i | I
56 S 58 59 60 61 62 63 684 65 66
TTA, Channel station, river miles Fa,

- Ber 20wt



SUMMARY

e main emphasis is on Fluvial-12
calibration — completion in Fall

e bulk and surface sediment sampling

continues to Yuba City

e monitoring of cross-section
characteristics, radio-tagged rocks
planned at higher flows

e verify armouring and coarsening
conclusions of 1982, 1996 studies




SUMMARY

® bank erosion monitoring continuing
— will monument and survey another
8-10 this summer

¢ additional habitat mapping planned

e will produce atlas(es) that combine
cross-section surveys, gravel
sampling, habitat mapping

e also GIS integration




